Disulfide arrangement and chemical modification of beta-1,4-endoglucanase E2 from Thermomonospora fusca.
Thermomonospora fusca endoglucanase E2 contains six cysteine residues scattered along the protein sequence. Four of the cysteine residues were shown to participate in two disulfide bonds while the last two form a third disulfide bond. Neither full reduction of the disulfides nor complete carboxymethylation of all six cysteines totally destroys enzymatic activity, but the activity of the reduced enzyme is much lower than the native enzyme and the iodoacetamide-modified enzyme has very low activity. Reduction of only the accessible disulfides drastically decreases the enzyme's thermostability. One disulfide linkage joins Cys80 to Cys125, another joins Cys232 to Cys267, and the third joins Cys315 to Cys407. The first two bonds are similar to those in cellobiohydrolase II, which also belongs to cellulase family B (Rouvinen et al., 1990; Lao et al., 1991; Henrissat et al., 1989). Direct evidence for the involvement of carboxyl groups in catalysis by E2 was demonstrated by chemical modification with carbodiimide.